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RECENT DEVELOPMENTS IN COMPUTER BASED SYSTEMS

AT KOCKUMS

Kai Holmgren
Kockums Computer Systems AB
Malmo, Sweden

As the Director of Kockums Computer Systems, Mr. Holmgren is respon-

sible for all its activity (development of systems, marketing, computer

production, etc.).
1961.

He has been with Kockums in various positions since

Before that time, he was in charge of technical systems development
at the Swedish Aeroengine Company.
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& B KOCKUMVS
THE KOCKUMS GROUP

P e e
e L I 1 Gl

e

o)

KOCKUMS

2ol A R ROy

Shipyard

Shipping

pud
)1
¢

2.2,

Computer
Systems

Industries

[of hionwa) @OcAKE,. T ks

tiggin” twhicles “and systemd-,
Sqwmi] fequipment and systefi

% L2,z et &1?“’.
Group Staffi¥
-, Finance i
~ Personnel "
= Legakl: =\
- ete -UER L0

2oy .

P
=

Employees 1977
700.8.000

Turnover 1976
430 million dollars

Automation

Chemical

I Boor% o Tade it e ey
R S el B\ X O ST TR i
Biochemicil imﬁcators%‘eﬁ?é 108
I Han Tl A S T s, Rl Sgagd

AR iy A T T i A £

Construction

Feed-Stuff plants 3 . s f\-?_‘ Ly A;L 5

Installations for powderedl-ﬁﬁ%fiﬁl
materials - - . iRy

Ener
S\/stgr%s

eat and power production plants
istrict heating systems
ystem components




Information System

. O + PY e Stations (Departments, persons,

machines etc)

producing
4 * 4 consuming
x handling information
— p

y eTransportation ways_

eInformation media (documents,
files, data bases etc)

—t— +

Computer- based /aformation System

e Network covering the main activities
of a company

e A major part of the activities are
covered by computer applications

AN \ / \ e The individual computer applications
are designed so that they can "talk"
— — -y — — -y — to each other
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Characteristics of Shipbuilding

o Tai | or-made product

«Short series

+All activities concentrated around
one conplicated and expensive product

+Different tyPes of design activities
(Hul'l, out-Titting machinery)

Different types of production

Heavy product re(éui ring extensive areas,
transportations and lifting

o« Muich work done out-doors

. Steel is costwise almst 50 % 0f the
total material

Information Structure
)

Volume

ormation
//,": 2 7

sr5 pp s,
7 B

/',(
contract production delivery  Time
start
«Large volunes of design and work .The overal| planning and followup is very
preparation information (short series) esser|1t|alt (da ship rtepresents a big and
+Mterial information and standardization compl i cated project)
very vital.
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>< KOCKUMS

Survey SYSTEM
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“Production
preestimation\_\

Building prog.

. Central Detailed

* planning < planning <
N2 Worked up hours \Detailed -
Follow-ups production

*, (hours and f plans
prognoses)
~ Building Workshop
Vit prog. order
Ve as Work
Building
prog. / concluded
Materials Consumption
Administration \
: - Purchase
request Materials
reservation
Costs of cps g
Material Material Personnel Pa}f Specifications
follow-ups Design’ planning costs
and follow~-ups
Pre-calculation - = i i Financial follow-ups
Budgets > Financial —> with prognoses and

affairs cost accounts
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:{ KOCKUMS -

Display screen terminal

Inquiry / Dialogue

e Materia status
e \Work status

® Resource planning

e Plate and profile
administration

e Work preparation

e Financial accounting




x KOCKUMS

The planning function

| Detailed planning — design
Drawing offices

Hull P Electrical = Outfitting W Machinery g

Detailed planning — Production -

Workshops

Hull 4!+%|Hull w 10utfitting ~|Machinery~
components assembly |

[ |

B KoCckumMSs

Planning levels for production

\\
\
Planning units 1,000 ( ¥>
N

Workshop orders 8,000¢_ < -
W‘r./

Jobs 80,000 - - - -
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:‘ KOCKUMS
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-
8 BKOCKUMS

50,000 kinds of materials

10,000 (stock materials) 40,000 (direct materials)
Ordered by Ordereq by
the computer the designer

:{OCKUMS

\/

Computer —control of delivery times
against bui | di ng programme

AL

Purchase orders |

1/

Supplier

Materials
Administration

| Purchase requests
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:‘ KOCKUMS

Reminder of non-delivery

KOCKUMS

BEEVARAS OVGAENDE

ANVAND BIFOGAT LEVERANSBESKED
SOM SVARSBLANKETT.

DE MED ASTERISK (*) MARKERADE
RADERNA [FYLLES AV ER.

FOR IMMEDIATE ANSWER

WHEN ANSWERING PLEASE USE NOTICE

b.anc’. o :C, c...titw.w
PAMINNEME OM u7eeuvTN LEWRANE
REMINOER OP NON-OEUVERY

e -k . — L.
73.09-07 T AHOM

371000 39 1972
KABELHJO VETA A/S

POSTBOX XYZ
53400 OSLO

NORGE

KCCAYMS A*ExANSa A LERKSTADS AB
OF DELIVERY ATTACHED. wmoeiordf Pue Oy
LNES MARKED WITH AN ASTERISK (*)
ARE TO BE FILLED UP BY YOU. .
AV o men  Learery v Mens OeR
Material No.
. T =
Week of delivery

R

bomemnng Lewtamer
RULLKLYS TYP 3\ENKELT MEDW50 MM RULLE
4 1975 |441

Product No.
,23300 [45036

Vevye

foo 857 001108] 2 51

e su

lier

T
: =

3 KOCKUMS

radd S STV e SN

Data bank for piece list information

Basic
piece list
Information

Material
parts lists

(To workprepa-
ration)

Piece lists
- draught

Completed
PI?CG list
nformatlon

\
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:‘KOCKUMS

Piece list — draught
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£42 0/ 8.57 NEPEE lower level |—

Se! 2 \ 1 | P ld |

4l Id, Of —
L= .
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e NEKRT 06 ST 7 - —eoITIiT.TT T
One operation -
56 7946 10 4135.00 KR 06 Y1
%C. OF ALL VENT. ’PIPES AND\DETAILES /|
I— ——— ./ raduction arou / ‘.E i :
» eProduction group stimate
12 *SribivG oF eDepartment No. *Qperation .
» PLAC. OF descr'
= e 1 =
vy oo AR Operation No. F 5
o VeNTLATION OF ACCOMMODATION 5173 “REw sso "6, |1 2m sl -
‘DRAW. DISTR. SEE OP. 350 WO 517 1 7565 BRI 711 s10s52 | 273 30129

. S e T

375



:‘ KOCKUMS

Order-set—-material requisition

®Product No.
ePlanning unit

sReference No.
with check digit

eMaterial No.
e Planned quantity

® Required quantity
(filled in manually)

/RRRRRIRRRRR
RRRRRRRR

REQUISITION

Flare
VENTILATION OF ACCOM. A-DECK SB |

273| 65361 |71152 |510552

Lone~

(06|60

g73,30129 ™ |~ |oo |d"(’)oo

-

53 1660 100 I 00110008311 LARAATA

il | |311 1249 o

AMF, vihfu
121067156 | L 12001273 | 120000 mmibm'LL

w

R_BR 15 COPR T 10 A 10 VI
TR GRP. 1231 LOCATI ON 700000

(v-;.-)|[2A y‘!(‘dl on 1t~ - m) (wC ¢

m-,-.+) ] (n.ay) w=+.)

12343 SIS METRUUBSTABNNNNAUNRANHAYILUNRNIRUBINLOACUOUTOIBYUNRBRVJNUARNRBUROKUBANAIIINDIRNINBDS

HKOCKUMS

The planning function

Central planning ’ﬂli“i”“!i“ ‘

-
|
i
i
i

i;
-1.
u ot w Vi
Detailed planning — productio,
workshom
Hull w! Hull ~ "Outfitting ##~ Machinery -~

/ components / assembly \

‘1
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:‘KOCKUMS

Detailed plan for Workshops

KOCKUMS MEKANISKA VERKSTADS AB PRODUCTION PROGRAMME  AREA 911
3'5',’,2"8’ TING 0 73-03-23 —ORRER . '
PRODUCT WORK PLAN JOB PROD  PLANJCA- START FIN- ] STATUS WORK ORDE
NUMBER SHOP  UNIT GROUP HOUR| PACITY ISHED :
DESIGNATIO
ORDER

510539 59674 45015 10- 20 7046 16,7 0.8 73061 73085 8p ou’ rD3CNt.
510540 56848 32603 10- 20 7946 11.2 0,8 73081 73084 P G 402 PLAC
510540 57093 32603 10- 20 7946 10,9 0.8 13°08) 73084 P ~ \;28Yh;R
510540 44327 24513 40 7946 3.0 1,0 73082 73095
510539 57179 71398 50- 70 7046 16.1 0.2 73082 73105 p H- 702 OUt

REMAI NI NG HOURS WEEK 7308 289 ACCUMILATED  ~ 1408
510539 55410 62703 140- 150 7946 16.0 1.1 . 73091 __ 73094 A 8903 DIDT
510539 56960 38603 30- 70 7046 ~~0p ~~- - : ——— T T

[ Sinwo =_. . _"------ L. == - == — -
e Identification

of department and
order distribution area (D

e Identification of a job @
e Planned man-hours 3)

o Starting and
completion time @

:‘KOCKUMS

Production situation for a work order ?

Planned,
processed and
remaining man
hours

Planned

start-end

Actual Current status

start-end of operations
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:‘ KOCKUMS

Steel administration system

Reparts

recemed
mled
with draun)
Inquires
status , ..

Materials

System %
Receivings ”
withdrawals ™ -

Preparation Steel
System S——.
Piece list data bank
information
Detailed
Planning Planning
System information
:‘KOGKUMS

1 would like to report
Extended two-way arrival of some plates

conversation’ :
OK, just give me their ID
XYZ 123.
You forgot the quantity:
Sorry. 5 plates

Thank you. The plates will be
stored in pilenumber XX and
used in work order AA with
start date ....

A
<) P L
& a2

7, i 7 /£ ’;\\‘* 7
| I . 4

378




STEERBEAR

PL/1 or ALGOL .
— a general programming language

KOCK

— a programming language with
geometry and data bank
facilities T

PL/l or
ALGOL
language

STEERBEAR
— an integrated system for
shipbuilding application

C 302

Main features
of KOCK language

1 All PL/I or ALGOL available

2 Data base formats for

o Geometry
e Tables
e Arbitrary information

3 Extensive subroutine system for

e Data base operations
e Geometry and table handling



C 303

KOCK description in the data bank

Unigue name
Data type; type of geometry;

other classifying information

\— Transformation vector
\—— References to other descriptions
~———— Technical information:

\ plate thickness, steel quality
Ay . Other auxiliary information

2- or 3-dimensional geometry

CONTOUR

4

c 305

Reference between kock descriptions
in the data bank

AA121-7

AALS 108/85

Geometry
of aweb

NAME

REF

Geometry
of

& bracket
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Cut surface with plane

Resulting curve 'C’
CALL T32{'C’); I

Result

Curve ‘'C
generated

Intersecting plane
and stored

¢ 501

Some typical
application subroutines

Hydromechanical e T61 — Moment of surface
calculations e T64 — Simpson integral

Nesting e PA3 — A nest
e PM18 — Along to corner
e PD1 — Draw text

Generation of
hull pieces

(mcro design standards)

T200 — Generate outer contour
T232 — Set cutouts

T300 — Tripping bracket

381



C 401

Principle flow — design and production

| Preliminary design

general arrangements, specifications

.
Principle design class. drawings, specifications
™
Detail design working drawings, material spec. |
4L
IT. Production ! Production ‘@ Assembly instr.
i instructions \___ engineering e Assembly draw.
1@ Control tapes etc ; ‘@ etc
P ]
Manufacturing 1@ Workshop order '_5| Assembly
<?' e Planning, _1/)
. control info. ... .
i Hull pieces ’ . Blocks, etc. f
[ S
:{ KOCKUMS
steereear HUL L - Body plan

FAIRING

SHELL EXPANSION
LONGITUDINAL GENERATION
I STRUCTURE GENERATION

PARTS GENERATION

- Material specifications
- Bending templates

- Jigs

- Working drawings

Manufacturing lists
for profiles

NESTING
- Weight and centre of
OTHER PRODUCTION INFO gravity
- 2- and 3-axis NC~flame-
cutter tapes
! ! ]A[ 27 - etc
INTERACTIVE DESIGN SVSTEM STEERBEAR CONTROL

PARTS GENERATION
NESTING
CHECK DRAWINGS

CNC-CONTROLLED
MANUFACTURING

OF PANELS

INCLUDING VARIABLE
BEVEL ANGLE CUTTINGCHITING,
MARKETING ETC

382



C 304

Hierarchy in data bank

Example
Hull reference AA HULL 546
Building blocks AA 121
Panels AA 121-7
Hul | pieces AA 121-7-S250P

C 506

Hull structure generation

Generation . Brackets

of panels e Scallops, cutouts, holes
e Stiffeners, flanges

dbz?anb?/e ;rKOCK programming
o— Structure programming
e Micro design

 based on standards

e Special set
of application
subroutines

e Structure
data bank

383



Smple KOCK program

InITIATE KOCH (223C);
TREAT WTESTZITH;
PQINT (200,12C):
SEGMENT (0,425,100);
CIRCLE (-75,50,90);
SESMENT (0,5C0,2050);
CIRCLE (20,85,3C); 0
LINE WITH ANGLE (188,350);

LINE WITH ANGLE (27C,2€3);
SEGMENT (G, Z2CC,.C8);

FOR V = 45C,ESC,S60 20

IF v<<300 ThEN

ADD CIRCULAR COLT3UR (30C,V,5C) 0
ELSE

ADD CIRCULAR CONWTOU= (386,V,75);
NREA = 1;

REA (1) = 1&05;

PUT RECORD «-3IM¥,Z,-1
KOCK DUMP \TESTEITH);
DRAW DESCRIPTIJIN &&TESTE
TERMINATE KOCR;:

:{KOCKUMS

Panel boundaries

2003

N
FRI%

N
_/

| NPUT:
BOUNDARY, FR148/V=5200/" AGL62- 3’
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Tripping bracket

Input:

® Connection code ‘ : = Longitudinal
e [longitudinal number ;
® Thickness

o Side

e Quality

Flange

Result:

The bracket A
generated and stored -

AStiffeners

<

:4:l<()(3i(t1hﬂ£5

Special bracket

INPUT:
® References to longitudinal curve,
surrounding panels, profiles etc.
® Some measurements
® Thickness
® Quality

RESULT:
The bracket generated and stored.
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s B KOCKUMS

Result of structure programming

L2t L26 L27 L27.1

L13

AG162-77 BKT
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s B KOCKUMS

P30

P302 $2 1
- .

P303 | 53 )
D I |

S4

P304 -L—:.:f‘]:l — < | e

P30S | SS i 4.

P306 -~ h[:jﬂ J | J
Pptanealf
o) ) o

L1l L12 L13 Li4 L1s Lie L17
AG162-77

18€

Result of structure programming
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s B KOCKUMVIS

Check drawing

L2 13L14LtSLIG

-AGIB2~77 - -

-
s A KOCKUMS

ldentical panels

INPUT:
PANEL, ‘B’, ‘C’, EQUAL, ‘A", X =FR252, FR255;
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KOCKUMS
Nesting : burning bridges
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Longitudinal bending table

KOCKUMS MEKANISKA VERKSTADS AB MARKLISYA FER LONG|TUDINALER R|TNINGSNR KALKYLNR DKNR VONR PLE SID
TS1U9A 1973-09=07 113730146/~ 510546 113 1131 24202 1
/788 ¢,887y / X N D XK A P S D A& T A
RNR=GNR=LNR LANGD /DS AS /0S AS/ VI{KT / TYP MXRKES A 8 C Ry R2 Vs v2 V3 v4 FASL FASF
.I:l:ll:'l:xll3===!=Sl=ll=lllllllllllillllll.llllllltllI-'IISIII'llllll"lllllllllIlll‘l:Illll:ll'lll’lllll!.!llll
131~1-4 8800 /o~ =w /== 1/ 1066 / sle 31 AKTY 14 75 90,4 30 30 90,0
- m e e e e e m-.® ... === ===/ 820 3% 14 75 90,0 30 30 90,0 .
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BOCKNINGSTABELL 1 BOCK NINOST ABEL L2
AVST  HUJO AVST  HUJO AVST UUJO AVST  HUJO AVST HOJO AVST HUJO AvST HUJD AVST  HUJO

0 459 2500 465 5000 463 7500 4bQ
500 4b2 3000 4b5 5500 462 8000 460
1000 4b4 S500 464 6000 462 8500 459
1500 4b5 4000 464 b9Q0 461 0797 459

2000 4bs 4500 463 7000 4611
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Simplify and rationalize design work

Check production restrictions on design.automatically

Minimize manual search in standards file

Automate pipe sketch production

Simplify changes in standards and design

Minimize the manual effort to obtain complete production information
Automate the calculation of cutting lengths, bending angles etc
Produce automatically NC-tapes for bending machines

Simplify sister ship handling
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STEERBEAR PIPE
—Main Activities
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— Stored Flange Standard
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STEERBEAR PIPE
~ Data Bank Structure
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STEERBEAR PIPE
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STEERBEAR PIPE
—Pipe Geometry Definition
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STEERBEAR PIPE
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Additional copies of this report can be obtained from the
National Shipbuilding Research and Documentation Center:

http://www.nsnet.com/docctr/

Documentation Center

The University of Michigan
Transportation Research Institute
Marine Systems Division

2901 Baxter Road

Ann Arbor, Ml 48109-2150

Phone: 734-763-2465
Fax: 734-763-4862
E-mail: Doc.Center@umich.edu




